siveness to thyroliberin stimulation and, together with information on peripheral thyroid hormone concentrations, is sufficient for the diagnosis of overt hyperthyroidism and borderline hyperthyroidism.
Moreover, in addition to values for peripheral thyroid hormone, the basal thyrotropin value is a sufficient diagnostic parameter for monitoring thyroid hormone therapy in euthyroid goiter and after removal of thyroid carcinoma.
In comparing basal thyrotropin values and changes in thyrotropin, the correlation coefficient of 0.77 was in the same range as described by Seidel et al. (6) , which indicates that the extent of thyrotropin response may be predicted from the basal thyrotropin value.
Whereas euthyroidism
and hyperthyroidism can be clearly distinguished by measurement of basal thyrotropin with this assay, the value of results for basal thyrotropin in diagnosis of borderline hypothyroidism needs to be investigated in further clinical studies. In a study of 514 healthy adults, we used a Beckman Astra 8 Analyzer to establish normal reference intervals for plasma creatinine, urea, and electrolytes. For potassium and chloride these were considerably lower and higher, respectively, than previously reported ranges. All of these analytes showed significant sex-related differences; all except chloride showed age-related changes. The relationship of these biochemical indices to fasting, cigarette smoking, alcohol intake, regular exercise, and the contraceptive piIl-independent of these age-and sex-related differences-was assessed by multiple linear regression. The effect was significant in each case. Our results underline the importance of regular review of reference values. Our clinical practice has suggested certain inconsistencies in the normal reference values for these and other analytes, even though the ranges are based on large numbers of samples.
We therefore designed a study to better establish normal ranges for various biochemical and hematological variables in a large, well-documented population. Here we report our results for creatinine, urea, and electrolytes in plasma.
Materials and Methods
We collected data on 524 adults, 10 of whom were later excluded because of they were being treated with diuretics (9) or potassium (1) ( (Table 5 ).
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Bicarbonate concentrations were lower in fasting men and 1.25 (0-20)
1.6 (0-20) in women who were taking oral contraceptives. Urea concentrations were lower in smoking than in nonsmoking 14 men, and plasma potassium increased with alcohol intake in men. Independently of age-related changes, regular exercise was associated in both sexes with higher concentrations of creatinine and in men with higher potassium and lower sodium and chloride concentrations. The reference ranges derived from these results (2.5th-97.5th centile) are shown in Table 6 .
The reference values we derived differ in several important respects from previous series. We have attempted to define the influence of demographic factors on the values for these analytes.
Information about the volunteers, from whom a "healthy population" was derived, was obtained from their questionnaire response without further verification. The population was also biased towards the upper social class, although this per se has not been shown to affect these biochemical indices. With these limitations, we systematically studied a well-documented population.
Our results for plasma potassium are lower than those quoted in most standard references (3) (4) (5) (6) (7) (8) . For a quarter of the subjects the plasma potassium was <3.6 mmol/L; only 13% had a value >4.0 mmolJL. This may be partly explained by our careful sampling to avoid hemolysis and by the judicious brief use of a tourniquet (12), which was aided by a warm environment and the use of butterfly needles; however, we doubt that these factors could account for all of the discrepancy.
Hypokalemia is associated with various degrees of muscle weakness and cardiac arrhythmia, although the view that fatal ventricular arrhythmias result from hypokalemia is controversial (13, 14) and the putative benefit of potassium supplementation in patients after myocardial infarction remains unproven. Our results suggest that plasma potassium is often lower in health than is generally recognized, and that many patients (e.g., some receiving diuretics for hypertension) are thus treated unnecessarily for spurious hypokalemia.
The chief value in measuring chloride, the dominant anion of the extracellular fluid, is in the assessment of organic acid load, the "anion gap." Most published reference ranges for chloride show a lower limit of 96-100 mmollL (5-7), but in our population the lower limit for 95% confidence Between-batch limits was 103 mmol/L. These differences may be due to precIsion differing methodology, previously published ranges for chlo- (15) , and this decrease of bicarbonate was 1 70 accentuated in women who were taking oral contraceptives.
SD
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Reasons for the differences in electrolyte concentrations related to fasting, alcohol intake, or exercise are unclear, Co., Dublin, Ireland), and a tourniquet, with heparin as anticoagulant.
Creatinine, urea, and electrolytes were measured in the plasma the same day in an Astra 8 analyzer (Beckman RIIC Ltd., High Wycombe, Bucks., U.K.), which was calibrated with primary aqueous standards. Table 2 summarizes the methods used and their precision, for lyophilized bovine serum (Wellcome Research Ltd., Hither Green Lane, London, U. K.).
Data were stored on a Spires Database
and analyzed by use of the Statistical Package for the Social Sciences (10). Statistical analyses were performed by using the regression equation, Student's t test, and stepwise multiple linear regression. Reference ranges were obtained by using the percentile technique (11).
Results
Our results for plasma creatinine, urea, and electrolytes (Table 3) showed significant sex-related differences. With increasing age, concentrations of sodium and bicarbonate increased in women, potassium and creatinine increased and sodium decreased in men, and urea increased in both sexes. Table 4 summarizes the correlations of height, weight, (16, 17) . We observed lower concentrations of plasma urea in male smokers than non-smokers regardless of age, which might reflect a reduced protein intake by this group. Doolan et al. (9) described a diurnal variation in plasma creatinine, an increase in the afternoon by as much as 18%, which should be taken into account because all our subjects were sampled in the morning. Creatimne concentrations were not affected by fasting, and correction for BSA negated most of the differences between the sexes. The correlation of plasma creatinine with muscle mass (9) might explain the higher values for persons taking regular exercise.Glomerular filtration rate and muscle mass, factors that have opposing effects on plasma creatinine concentration, decline with age (18, 19) ; we observed an increase in creatinine with age in men but not in women, in whom, presumably, the loss of muscle mass is more marked. 
